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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a liquid crystal light 
valve device with high 

picture quality which can be manufactured with reduced 
manufacturing cost by 

preventing light leakage caused by liquid crystal 
molecules with disturbed 

alignment around columnar spacers so as to realize as 
high contrast and 

simplified manufacturing steps as possible and to form 

it with satisfactory 

reproducibility. 

SOLUTION: The liquid crystal light valve device is at 
least provided with a 

first substrate 3 comprising a first base body 1 on 
which are formed functional 

elements 5, 20 and an alignment layer 11, a second 
substrate 4 placed opposite 
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to the first substrate 3 and comprising a second base 
body 2 on which are 

formed a counter electrode 10 and an alignment layer 
12, spacers 8 provided on 

specified positions between the first and the second 
substrates 3, 4 and a 

liquid crystal layer 16 filled between the first and 
the second substrates 3, 

4. Then the liquid crystal light valve device, in 
which light shielding 

regions 18 toward the incident light 14 are provided on 
the edge parts of the 

spacers 8 adjacent to the second substrate 4 and at 
least part of the outer 

circumference of a two dimensional shape formed by 
projecting the cross section 

of the spacer 8 vertical to the light axis of the 
incident light at least part 

of the whole height of the spacer 8 in the direction of 
the light axis of the 

incident light 14 on the light shielding region 18 in 
parallel with the light 

axis is included within the light shielding region 18, 
is constructed. 
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(57) [S*«J1 

ij'-^:< t til 1 <mi^ 1 ±tc«Slg^^ 

'bis 1 &Z/m 2 oast 3 , 4 HOKTr^tOfiiEt^^tt i^tl 

tzx^~^ 8b. mi Rr/m 2 co»t 3 , 4 iaic^«§ 

tlfcm^m 1 6 i: Srqg-t. 9-8i7)||2£7)^4(M 

itisis 1 s'vi*^ LTfigs 2 <xjijm(D!^m<7yj^^ < t 




1 

imt i:mfs. Ltzm i comm t . 

mizio its A*f3e<?)3K«li: Sia=5:l»rMi^3eWli: Ttrl^i 

immm2 ] ±iixM^(om{MmK ±9m2(m 
m(^±tm{i!im-±mm,miz^-t^m^'^mn:Lt:'{^ 

[|f^^3 ] ±m^'<~^cr,}Sm^:MmLfz2<X7cm 

!^mM<7) 5 0 %^mX'h *) . 3&>-:>±IBx^-Hf iOlSrffiSr 
WI^L/t2»:7CJ^1S*«±feii7t®i^i't-i:^-g,®J^*i, ± 

7cim<7)!fm(D'M^< b i>-ui>^±sm^mz\f^'^^ 

[it*Ji5i ±.m2d:ym^<mm(r>o'h. iimyt 
mMi,z\>^^^ti^\>^^^i)<^i^m^(r>5 o%^t ^ti 

SIS. 

Ltz 2 ikjcimkiiijiMmmmz^x F«q^$ n-c 

%<r)^ o%^mb^fvnzb-kw^b-^^m^^\,zm. 
Tmmi^m^wmz^x\h'&^in.x^h z b sri^a 
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2 

mmMmzhhzb ir'^mb-t^^m^H i izsm<r>m^ 

nmzm^-t&zbi}<-ss^^m!S.bt^tL. jiiamiios 

Lx^^ii.ximmtii^tihm)&cDm^^^ h^<)\^ 
ym^mtm&^titiz b ^nmb -r^mmm 1 iz^smco 

10 [fii^ii] ±Mitmm^i;i^^[-^m=i^i}^(>mmi>zm 

£E$-^;c^ Z b tzX'yX^mm<^±Si?JtmtzM-thR 

^mi:mi-r&zbi)^m^m&b-^ii. ±m^2cr>m 

izj: io±Mimi<^mm.x'mi^tihm(,z^^tLX±m 
m2(Dmm.^mLxtkiii^ti^R^<r>wt^a^^ h^^ju 
'fmmijm^^ii.tiz b ^mib -t^m^ 1 icib^<^ 

<7ymmmmizm^^titi^mmi,zym^jL^^noz 
20 bizx *)±ss^mm<7)n^tmit-ti>mis.b ^ti. ± 
mm 2 <omwL<7)9mi)^ httA^titzm^th mt 
mmM(nm^(ni^it><zx o±ieii 1 crmsixmi^ixh 
mzm^^tl.x±s^m2cr^mLimvxm^^ix^mM 
m.<r>m^n^^ hf^j^^'/^m.ifimjSi^ixtzzb^^WLb-t 

nrnzii 0 mm-h z b sr^stt -t^wm 1 \.zMm.<r> 

30 ?^Jig-rS^ i: ^i^Sifc-rSff^Jl 1 iZtm<r»Wu^v^ h 
2m(r>^mi<nm^±M.^M^(r>M<n i /4 col¥§ 

xnm Lxmm-h z t srif^iat 'ti>m^ 1 4 tciBifi 
<m^iMMm<7M^<^ 1 /4 £7);¥$-^Ji Lxm^ 

-thZbiW^b-thm^l l\,z^(r)WL^^^ h/N' 

m'mm^wm Lxmm-h z b ^mmbtm^ 1 
[is^ 2 0 ] jtiaifiTt^i^s: . mmim±.\.z^ 

50 SfttWS. 2it^^^«cRStl^S:S«UTm-rS^t^ 



(3 

3 

[!isa<Ji2 2] ±gcx^-if7&i. Rjg. ftRjf^. mm 

[Ii*^2 4 ] JJEX^— y-tiiEjg^efi^fc^-'ig- 
[00013 

20 

100023 

[00033 :i<om^^-! h^^fuzf^sizii^ m^mt 
^mmizm^i:^x.x^mmt::t> ■ ^y^hr^^r^ 
^z%M%TL7i~^'^o%m%TL?i--)mmi>. -If. m& 

mi,±T-^'r^y^h0^x:f}^(r>;fi.t^'yX\i^^. 
[ 0 0 0 4 3 3 a3B«o:fir^t^nmfta lx 
Mfiii^?>mM^iz^&m^m^&A.x'^^& 
ztx'ihh. %->x. ;Lixt>mMi^^ vf<'fv~fmm.(r>m. 

\.z^ m.^xm^minmBim-ttmwL(^m^^-^\.z^ 

[00053 :i<r>msL<mm^-^iz^-:>mmt. 
—^ramift^itt . mkn. m 1 4 tcs^-r i oiz. 40 

X5 3±{cj^|iiim®Sr?g)S;L/v:m2(^««5 2itW«$ 
[00 06 3 t*>t^7&«^>. ^o:fr&-C{iX^-^?-i:^ 

sb'-x5 3*^ mmmms 5±izi:>miJ^tix tt otz 

JSMU5t®fSth'-X5 30^*»'l.X.TL*lr\ L 

50 
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[00073 ^:iX\ *«b*-X5 3(7^!^S:^<^3t46 

ii^m-ttmiz. z(rymmm'pi,zx^~v-?:mimLx . m 
mi:i^t-jjmi>fK<nt>tix\,^:s>. 
[00083 zcr,^. mmmcom^Bmizm'ttmcrm 
mw-mmtiK mmm^mm±mi>zhfzK> . mtiio. 3 
Mmapqiz!f\ix.hLti)^tiimt^ii^. L*>L. mmtz 
i±. m^<7>:^^xmmtLxm<m^^htix^^^f^^ 
1. immtiTco;5r^xa«c^^^^a«c^T'{i. -eco 

LXLto. 

[00093 Cicot^if:). m^<r>:^^x<r)mMcr>^izX'^ 

mm^i^^^mmmmi)^ ims o mmj,jiT«o/jN§ v 

[00 1 03 BP*>. mmm^^<m^m<^:k:^^^M 
7>f h/>'/pr^g^. m^m^sw (ECB) ^-h- 

x^~vi:mfs.-ti>ijmt:mm't^ztimmx'h ^ . 

[00113 ^ZX\ Z(^x^—^comii^SiL^\''^JL -5 

izmmrt^^Mz. x^—if-^mmm(,z<7)^mimizmi 
< ^ t ti^'ii^mt ^tLX\,^ti, 

[00 1 23 ^LX. mtimi 5lZ^-tXdlz. l^*> 

xmm-^ :mii^mi^tix\^^t . 

[ 0 0 1 3 3 la 1 eizm^mmmm^B^-( h^^^jvym 

ffi{±, mn£:^^xx'mfs.^tix\>^^m^5 off)f^mi,z 
mmmizj^wi^tit:mmmm5 5m/z<mmmm'S:m 

mtii:^^xxmfii^tixi^?>mu^5 o^o^stcjiitrfiim 

*^*Jg^§#I.7tlg 2 <7)ffi^ 5 2 1 §• . 9- 5 4$- 

■ftLxmnmLxmmt^tmz. mms.5 1&X/52 

5 8^m^LXmfSi^tl^, 

[00 143 iSj. iioiai 6{;t>v»T. mi«oS^5i 
oaSllSi5 5$:A 1 . C r , W^<7)5tKSt^OjSvv|^ 

izmmiii^'mmifm^wMrtLii. -tcotAmmm 

[00 1 53 Z(^mi e<7>fm^^ h^^yi^ysiMTfl. 



(4 

5 

Wi2(r>^m^5 1 , 5 2±tC. e^JltfiBitflR 5 6 t^^iJ^i 
^ 1^ 3 lifcrgStti^^iiilfimtE 5 5 &yf*ti6jmfis 6 O «0 
5 6 . 57 t ^iX^tim-k L. zcownzm^a^ 

[0016] ^<DWi^=y^ h^'^Jl'-:/^Scrmif-^m 1 7 
A&1^0 1 7 B IC^-r . ±M<^1Sfi54i: ^ZtlZ^^. 
Mflffi 5 5,60 IStcflJEA^»3{i»r)T V ^^rl^S 1 7 AtO 

iRMviA. WL^a^-^^Mzmm^tifzMme 4ii. lo 

«5 6Sriffia^S^ttcJ:0[l^ffl3t6 St^SrO. 
{::?«H«H^^5 9coi3tmc?»^-CSi0KL. -E-co44^3e 

[00171 mmms 5 , e oiitms-eiJDL 
y^Hl 7B<0J^t^fcv^T{i. ?S,a^H^5 9>{)iSiet=i; 

[0018] ±M(^m^^-ti>mmi., mEE^^i.^v^ 20 

Ytw^ix. ^<nmmzit:>^^mmi}-mm^^hti 
tb^ m.mt^<m.m^ixhmMi.zh^. 

[00 19] 

5 9 i)mmzmp\'t^-^m<r>^{,zii v »t , mj^toa 
s-m 1 ai>'m2offi«5 1 , 5 2igicig 

tt/>:%&li. <f5 4oJfHlc{iS^i.M 

6 3*>\ 01 6tcBrffiia*S?-rJ: dJc. tt«?x'< 
—9-5 4 i:<o^t'^fa5tt ^S{tTiErn|^rrfii*«an 30 
•S. CK^fcg;, tt1S:^'<— +?-5 40^H^3fi)af S3K6 

7 <0-a5*»«t7K«[ 5 7 LtTtjSfl. 6 8*^5^^ 

[0020] :i(Dtzih. m^B'y^i hf^j^ymmt lt 

[ 0 0 2 1 ] t ^ ^(Dmmrn^'^^ h^<)\^ym 40 
^{±, ^(m(DmfS.tLx. ^^/fmwi^i:m^^^:iti,z 

m^'^:fywsLizmmnzm\^-tm^i:b^. tr^myt 

« 5 6 ^W6WL 5 7 Oft*) 0 tc<l3tt'- y y rJ' 
(PBS) $:ffll%T^m^l> ^ i: 7!>«-C# -& . 
[00 2 2] .lOPBSti, ^M^iDd-hhtm^^^ 

SI stz^MmM^^ w^jurms^m^'^xm^ 
m2 5i:ym2 4Rx/mtyt^2 2<7)3^<Df§nzmm 50 
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6 

(mi 6#{Ki) \siizm.}±^mttLt:^-^i,z-:>\,^xmm-r 

h . m-h%m 2 4 **<bH3BJ5t^^iS 2 8 SriI3g L/i3K{4. 
§ <;>lcP B S 2 3 Srig^^ fctCct '?iE«|«3K<?!li.{f 04' 

^g2 5'\t!^$^l.. ?«Sil5 8/\AS. i<7)fc§?Sa 
a5 8«?Sa^?5 9 (01 6#B3) {4I1S^L^I^*>® 

[ 0 O 2 3 ] ^ . Mmim^nm 5 8 rtgP^iljg 

SJgMS®5 8$-jlJfi-ri>*«. :i<rm^zWi^=F3 

9ims^x\,^i>fzib\,znMmE:<7^mm^^i'rx. mmm 
^m\.zmm:-n]^<^imtti^:^\«[<rtm-9tt ^^^^it 

j&^'tBT < I. . r <^*>*SJS P B S 2 3 t;Ao :t t § ic. 
<7)fS.^(r)79.tfiP B S 2 3 i&iUa L , ^t3t^^ 2 2 ^ii 

m LT . s^t^s^x u 2 1 izmti^ti^ . 
[0024] — :6r, mmmizmsi:maL^\^^i±. 
m^=Fiimmmtii<^ttx'$>^tziib^ ?jttmmm.m 

jf6cr>tti&^B=y-( h^^)U-fl^m2 SffqX'^^ti. 

h^<iju'rmm2 5 i^fettitf^p B s 2 3 izm&tiK 
m^nm5 8ffiX'mmcomm9fftcr>^^^n^j:\,\ z<d 

^<r)tt^m2 4mi,zm^ti. *iiit)e^^2 2icAi.3t 

[0025] CK^Ji: # . B^:^^~V-5 4(7)mWcom^g 
, c: ioa^^:^^— 9" 5 4 i: c^^T':iH'lsgi:*)A*i6 
< C: i: J: -?T , *5|50fl£fBi7)U|BiT-* tmmmf^i}^(> 

^coMJ^S:ii3^-r^3t. mx.im.m.iim<7)mzMLxm 
^Bm<^mimmmi^ . wuhms s^r^^mi^xm^B^^ 
hvN7urjis2 5 ^iii&&.mzi±mm^^{tLfzwiz 
=5: 0 , ^ p B s 2 3 Ar> Tti^tc , ^m(r>mmm 

^tm^&^'i^c^^-PB S 2 3 ^gctt-CJJISt3£!^2 
2i:mx^:^V~y2 iWitStStl. HU^iT)^--?^- 

(Dmm^zti\>^x . im:^^-v5 4<Dmmi/'^^ . M:k 
mm^zm■^■^m(^^ yh^xh it^^i&T l . B*«cota 

[0026] :i<r>}^mii. mmmwmi:mf>xmnm^ 
i:imt?> ztizx-^ xmmwm(^\fii±^m-ot:Rm 
mm^B^-( hJ•^/l'~rmm^z}5\,^x . mmmm'^^?>fciib 
<7)mi:n^m\^m^i^^^'^. z(r>mi:fiti^mnt,ztii&i^ 

[0027] ta^o-c. y-•7U-J^'7>^ h*-h'<o^s^ 



7 

[ 0 0 2 8 1 ±5* LfzPS\m<Dfm(Ofzibl.z. :^m]tzi5 

tii)^^-ti.mmiz^Lx. :i(r>^mixi:m<'tnm 
i,z. mmj:n^-iffm^m*)m«8^tLx . i)-^mmit^< 

^^*o**iS<. mm::ixh^{mLx^^m^m 

[00 291 

iJ^=5:< h i>m 1 <nm¥A-jzmMm'f-tm}pm 
t^mfS.Ltimic^)mLt. z(^)micomLizMf^Lx 

commt . ::tii^m i Rt/m 2 (r>mRmcom&<7)imiz 
mifi^tu-c:^^—^b . m 1 Rx/m2(r>mimz^m^ 

x^^ij<DX'hh. 

[0030] ±m<7>z^^^cr>mmzxtni. 7.^-^<n 

w>2<r>mm(r>mmx*)^Mmi\.z^ x^^^cr^x'^m 
mtmm.^mm^'mt^mzM^Lx^h 2<kicfm. 

[00 3 1] 

±izmmm^bm[(n^t ^rm^Lfzm i (^ym&b . m i 
cr>m^izMftii Lx m^tim 2 ^^^afriicMi^imffit aiifei 
m^m& Ltzm 2 o^ig t . m 1 <r>mm.x/m 2 cofflg 

rX^2toS1R|gic?E«$#i/:r?gB^n®i:^WL, 

<^^2<rymm<nmux *)Kmm&iZTmm'mmf,^i> 

ti. x^-^(r>KM±<^itmrfj\^<r>-m^<^'M^j:<bij- 

mziiirrh?^%(r>m&bmm.^j:mmi:mi[b^f,zm 

^i^^mmLX^h 2<!Kjtfmk<r)9m(^y*j:< b 

mim^mi,z^^^tixjs.hi&,fa^^ h/-<j\^ymmx' 
[00321 t-tz^m^mt. ±ieiSA^>f hA/prsss 
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m^miizm-ti^mii^mt Ltzwi^i,zn lx mm.ti:ii\^ 
xh^mwib^h, 

[0033] ^tzimm^i. A-MWi^n'y^ V^^iVzfmW: 

tfcv^T. :x^~'^<r>mm^m^Lfz2^!fdtinm<m^ 

coo-h. M^mi,zfHn^tL^j:\, ^nim^^Mm^co 5 0 
xMnx'h 0 . ^^-ojK^—^rcomm^stmLtz 2mcm 

10 [0034] iTt^llBHii, ^ ^M'/^y|gs 

tcts \i ^x . x^-'tcD^M±<7)ms^fJ^^<r>:kmm^zhtz 

-5 T . x^—^o^mm irmm Ltz2 }^jm(r)^mco:!f 
=5:< b i>-mm^Miz\f^^-^fix^hm^b-t^ „ 

[0035] *7t*|gBq{i, iie^fefH^^ h^S/l^T^S 

V . 2 ^[Ta^coj'hMio -3 . m^mizff^^ ^ 

fi^j:\>^U^:/}-±!^m^cr>5 0%mnb ■^tifzW^b-t 
[0036] %tz-immt. ±IBM^5-f h^NVUy^K 

20 bh^<n^mizii\^x . x^-^(mm^mLtz2 
^^Ttmkifimmmiz^x\h^^ixx^hm^b-irh . 
[0037] ^.fz^wAM. iMmMx=yA vt^ivmm. 
iiza I . 2 wm>kimmmzn^^ivts:\ ^mt^ 

^Kfzim.b^h. 

[0038] t.fz-ifmmt. ±fejs^^^ vf^jv-r^m. 

i^fcv^T. x^--^(nmm^Wi^Lfz2Wt^im% 
^mz^x n^^ixx^hmLb -r^ . 
30 [0039] ^fzzm,m\t. immk'y ^ vf^jV'-fmw 
i,zii\^x , x^~^<Dm 1 <^m^±.{,z^~th momc^jf 
^xKbiy-^w. mi(r>mm±.(mmmm>.zib^m 
^b-r^, 

[0040] ^tz^^m\,i. ISm^B^^ VJ^Jl'-fmW: 

ciDi , mf(m=F-b-i^mm<^^mm.^%%m^zm^ 
tifz^;^\ii L3t**, m 2 (omm^m Lx^m$tixm& 
[0041] tfz^^mit. ±ieMh«b5^ h^^ji-ymm 

titzmi^m Kmm<n^{zx 1 <7)mx.x}^ 
mixhm.\iz^^i\.xw2<mm:mLxm\i\^fi^ 

[0042] ^fz:^Wm. AMmn'y^ hM'/t^T^S 

t,zn\>^x . m^=f-im 1 <r)W^<Dmm(mmmzm 
^^tifz^mmmiiZ^m^ii^i:'^ ^^.b^zx *)mm. 
m(rimEi}imtt&m^b^ix. m2<7ymL<mm*-^ 
50 ^^tLfzmi^tiiLjK;i}\ ^mmm(mii<^^^ttzj:*) 
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[00433 t.fz:mmi. mm^^^ v^^ivrmw 

[0044] ^tz-^^m^ iim^^-i N^NVpy^ia 

[ 0 0 4 5 J *)t*5&HB{d. ±mwiih^-( 
i^cDmi:^M^cr,^m) i /4 cr>m^ x-mm Lxwm-t 

[ 0 0 4 6 J *)t*%Bji{±, ±sm^n^^ hA/py^^ 
[0047] ttz:^^mi. ±tm&y-i N^N'/Wy^M 

xmm-tmfKi:i-?>, 

[0 0 48] ±fz^wMi±. ±mm^-( h^-^/i^r^w 
cr>^Mcr)iy^4cr)m^x'mmLxm^-t^m^t-t^. 

[0049] ^fz^^JHi. ±9m&^^ hA/py^g 

tct5UT, mmi^^mmmA±izy6mtmtmim 
mLxmfS.'r&mss.t-t&. 

[0050] ifz:^wMi±. ±sim^^^ w^/i'ymm 
tctJv^T. m^mmi:ytm.iRttm±iz^KmmtmRx^ 
mmiiiRmmf:mm Lxm^-ti>m^t -t^ . 

[0051] ttz:^^ti. ±tm^'y^ hy^fi^ymm 
tcisv^T, M^mm^yt^fm~ttmmt:^Lxmm- 

[0052] ttz:^^m\±. ^^^V^y§gS 

m-6mmi:wm.m^mi3iX&6m^t-§-i. , 
[0053] Atz:mmi±. ±mM^^ w^fi^rmm 
{zti\>^x. :^^—>rtmmmtt)m-mmx'mis.^ti 

[0054] tfz-4^^m. iMms,^^ h^</uymm 
^zt5\,^x. x^—^t'^mmtijm-mmx'-i^^tL 
xmfs.^tifzm^t't^. 

[0055] :^^m(DM:m)^j:mm<7)mmcommiz^ 
:^mmmmiz-:>K^xmm'r^, :$^mii,zii\,^x 

(>zmm-rh^miii:mi-t^sm:\ tt«tx^-ifoA 

[0056] immm±. m^a^-f w^ifur^m^ioA 
^Lx. &k^'^-'^(oxsiyt<oms[fif^izmm.^ 
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1 0 

mmi:-ymij\tniz^niz. :icr>m-^mmzsii^uz2}!K 
lcmmz':>\,^x . ^('yizmwm^mmizif^^^ti^^i 
dizmin-i-^. 

[ 0 0 5 7 ] C C:T\ :^^—^c/)mm^J^:^miZiyfzTM 

ycmmizfHn^tihm^t-i-i, t . Mmfmmc^njti 

fzimiii-^Hm-^<m.7&t^j:\>^t:i^. J&t^j^Wt^^K 
mrLi:9\)U-i-i>^ti}iX'^&(^X'MtL\<K 
[0058] LA-L^rA^^. , :^^~^<D-mimyCMm 

(,zt^^^tix\,^^<xi>. m'^co^siws/i. m-hmus 
10 i -3 lzx^~^(omm(^-^m<r> 5 o %i;mm^^ 

ff^^^tix\i^&m&t-ttii£. ^mixi:±^<mm-t^ 

X'^i,, 

[0059] m^^x . :^^m<^mim^mm(ommi:m 
ht^jv'f^Wizmi^x.fd^^^^, 

20 [0060] :L(m^n=y^ Vf^)V':r^W,i. muiiJ'y 

tet^^^m^ fLB^mffi i: ^: S 5 Jlt/^ comSJf 5 
JraoT^jBWt:^*RltlS2 0*«J^lS$n. icoilt 
BflsRStll2 0±tciB|6jJgl l*^Jgfi5c$nTmi«0»«C 

3 fLT US, §f>t2, ;«?)iEr6iMi i±t;itt*e 
[0061] %fz. m7L\iiJv:xX'm^^ixhW.2<7m 

^2\in^nhf3:h^^m \ Qmf^<rm,wm \ o$- 
■^fjx-mmizn o wm. 1 2 *«ffM§nT m 2 «««« 

30 Alfim^'^tVt^^^h . 

[00621 -eLT, lai 5t^^L?tfi!*OJ^i:|3I« 

(r>mimkm2\.z5^ct i.=>\iz. ^i(Dmm3mj^m2cr, 

a«?4«#ierfiiMi 1 . 1 2N±^svHc**f6i§-iirT. 

^ti^M^Tizti^ . m^m-hmmmsmzmm-^ 

M(o^izm^Lfzm.mx'm^B^m>.'r?>, ^(^tk. m 
m^m±'4-^ z t izi om^aM 1 e:bmm^tLxm^B^ 

ioo6 3'imi<r>mii^i±conMm mmmm) 5 
40 {i. micr>mii±i>z^mmi,zffmLxm9imzm^^ 
tifzmtiim-w-<i?-yizmfs.^ti?> , 
[0064] mmi^mm2 0 a. m.mco^'mmmi^zj: 
h I ^h^^mmii^ 5.^-izx -^xmm-^ z t i)<x^ . 
z (7)±i,zm^-t^mm iih. m'^com^izx ^zt 

[0065] mmR^^mm-hmi(DmL3ffywm 

^x>f 'y-f-yym^i:ifti.xmnizms^^x. 
?,ztizj: ^x^mm(^?^ytizfett^^^i^^-t 

50 i>Z bii^m^mOLt ^ti?> . LT . Z<7)mmzX *) 



(7 

1 1 

■jt ) .1. 4 *>\ imm 1 6 ^iij^ t (II 1 1 5 ) . ±jiE 
coRmm<^miz xow^i <r>mi 3 <r>mmi^mm 2 0 

4^iILTiifc.4i (laiff 1 9) Bll*>T^'x>fy 
[0 0 66] jSj, ||l<Offi«C3«0±t2:m$^l-l.ft^O 

[0 0 6 7] m2X'it:^^~v8<Dmmfmkt>m 

[0 0 68] -eLT. :^mmmmtzi3\,^xii^ 
[0069] z(7)mmm 1 sow^i: lxh. mm 20 

Cr. W, Al, Ni, Cu. Ti^tO^MmfflV^S 

[0070] tf^. :^mm<Dmmi>zt5\i^x . ckdm^wl 

« 1 8 {i, HI J: a t;: J^'^-nf 8 <0AI*3^ 14 0 
3tfi!rtrr6i ( f )i^^{4ll 2 <offi^4 {;iSji:^:^|6i ) i: a 

m^mmmiiji^t^nizmmLx^^ 2<!K7imm^ 
# < cr>mmx'mytwm i 8<?di*i^§*i.t i^-s 
2ikytfmk<^mmmmi stzfi'^^ti^^'^^mt 

^r-^Tf-^. B|F*>. 014>^<OX'^— 9-8-C(4mioa 
«[3ffl9iOi£|6llSl It^-r&aS^, :&£0X^— 9-8T'{4 30 
=&fflO*ifc&lX&fiS|cO_hA-^> 1 /4«^K$#ifi*-'ig3K^ff 

1 8l;i^S$ixTU^t^. 

[0071] ^(Dt^ . :^^~-^r8<Dmi£MM 1 8<^!^ 

mizii;^tiiti^^(r>jmi,zisi-fhim^=F 9 (Dm\tntim 
^com^iji^ii'mmL. mi&<D^mtnzx^-^m<7>n^ 

[0072] L*-L. 8<Oi1-(B!llC«;^^ai;^c«15 

X'S>*). i)^-^:i<r)m^im 1 8<mmizii;t>.tiifzm'ii-cr> 40 
m^^^i}^. x^-V8<D^m^<7) 5 0 XTkmizmt h 
tlX V ^iitt', mizziyhyxh Jt<7) A>^fi|f y^- § i: 

[ 0 0 7 3 ] i^k m^mm 1 8 $:ie 

2 <?)ffi^4 OiSlfilM 12 t ftttcOX'^.— 9- 8 t COIS (Cff^ 

^Lfzifi. ^^^z^Mmi. m-hmfi\mi2tmmm 
iw^mm) 1 0 to^, {*ti6jm) i o tig 

[0074] Z<7)^Smm&y^ hA/UT'^MSrffll^^c 50 



!Rfp^2 0 0 0-l 93984 
1 2 

m^^comnhmfm^rmsA^zyik-t. ia3Ai?33e 

3At^^s-^-J:')tc, 5Ki!S2 4i:?Sifi,-7'f h^N'/l^y^S2 

5 kmm^-m 22 1 <r>mz. M^Kt'-^xr'j -y ^ 

(PBS) 2 3SriffiSLTm^-^-S. -fLT. 5ti!g2 4 
i)^i^<r)^i:. uyXmi,zXhmm^-^m2 8i:mLXP 
BS23iZ7<M^-thb. PBS2 3l*JTRM$ffC?g 

^IS2 5|*JTRW$it?tM5{4. PBS2 3l*i-CKgt§ix 
3KaS2 4{it3H-S7!>^ -SI5«03\i3!jf«PBS2 3rti&jlia-r 
-&.'eLTPBS23 L-t3K*«^*^^ 2 2 

^gTX^U->'2 1 l^Ztm^tl^, 
[007 51 -^LT. ^«03K^^tCt3V^i:. ia3Bt:i^ 

-r J: a tc, ti-r^mA- i^<wmmy(^ 2 s -cwtK 

t $tlfci0:. P B S 2 3-CRSt?*I-Sl^fc:il:ME«^ (0 

3Bximmi>zm&^:fjfi^) t^-^xm^y h^'^ji-y 

^S2 StcAlfTS. hyN';P7'ilffi2 5|*I-e 

{4. m2(r,mR4. i&ikmie^mj&Lx. micDmi. 
1 6^jiiaLT, m2oa«4*^^,i?taj$ix&. 

[0076] J:c?)i: # . ?g„^B^^^9A4K|g3 , 41^*11: 

•r. ?ccoM^*itatoii:^{i5K (HSB-cwaetHtcsiPS: 

1f\t])<7)ttiklii^tl?>, m-oX. PBS2 3(=S-KA 

mLfcmi^z. ■^xmi^tix^24mizm^ti^ . z 

tLl,z^*):^^V~y2 ii,zi±m^$mL^^^fdib. ±m 
[0077] -^r. m^B^^9ti-mL3 , 4 {cStt^:6- 

0 , Mx{fia3 BT'tiaEffit::Sii:=5::6-r&iiOj$^)'tfcfctr 

^tStKA^'P B S 2 3 tcSJSAItf ^ . IffiWlcfitt^^r 
I^<0JS^{4 P B ST'Klt§nT3tagM2 4 tMS*^. 
*^r|SliOjSi5)-{4 P B S 2 3 LTSSJ^te^i^ 2 8 1 

|fii*^a, c:mcJ;-5TX:^'j-:/2 i^^t5&>'^$it. 
x^' y-y 2 1 J:-S®«**^N$ti 
i.. 

[0 078] fiU-^y-VU-Tj^^-f ht~H<Ofi|^-C(4 

<t a tcx^' y-y 2 1 tcffl«//?g^§ti^, 

[ 0 0 7 9 ] S /i. fia^Oj: a (;**?g^B^^^3!>^ 
3. 4lcSitt^r:6^iSitgeiaiLtv^S:^fc. x'^-- <f8 
«?5MllB«0?ga^H^H^ 1 3 A<aS«l 3 , 4 t=Sil:^::^|6j*» 

<^SEi6i*«aiDt««io?gB^ 1 6 ^iffi&r s 7t 1 5 

3K*-|til3&«0SKLT L* V^. ±i^OBm$-^-r^ i: # fc 



1 3 

[00801 figoT. :im&cr>mm(mmiR^ l S t J; 

[00811 ±tz. *l^«OJB^ttj*t&JgiPH^-f 

ixfcis 1 coffins 1 ±i,zmmmmt ^^mmm s^mtis 
MtRmi^zmjn Lx mmmz'7 h u x±i>zm^-t^ . s 
i^iz^ ^<7)mmm5ff)±.i,zRmmtLxmn£mmi^^ 
mm 2 0 ^mmf^m, 1 1 s: HiJ^^^j^i Lxmi comm 3 

[0 0 8 21 mz. m4Bi,z^^xof>z. mi(Dms.3 
<^m^m 1 1 ±tc. § i^izmtimsimi^zx *) x^-^ 

8^mfS.t. ::<r>:^^~-^8<r>±i,zmzmx.l£c r , 
W, Al, Ni, Cu, Ti ^<D^mi>zJ;::i,m6mt 

1 8^m!Srr^. 

[00831 <JC(C. ia4Ct3q^-rJ:dtC. H^L^l^*^ 

— ^^8 1 ^iSggx -y f-v^^ Lit^. lei^jSfiWJt;^^- 
1?-85:-9-^ h'x-yf-r-S. ClixfciO. x/^-H^-ScoBf 
ia^iE5K«t« 1 8 J: 0 /h$ < -rs ^ i: i)^^mt^j:^ . 
[0 0 841 fiS. ^£Oi:#iO^J:«y^:^^^t/f-«?->f H 
X <y ^<?5^^®ic J: 0 . 0 1 CO ± a l,z:^^~^8<r)—mi)^ 

[0 08 51 ^LX. HSDli^f iaiC. 0!lxtfXf7 

xxmfs.^tit:^ 2 comf¥ 2 ±izmmm lot Ki^ig i 

2 i:mm^Lfc^2<7)mU4^. Xal— if S^^J^JS 

[00861 mmz. zcDnx-m s e i,z^± o t . 

Mx.{f MSt|'tcTiSHl,^iiA-r& ^ i: J; 0 . m^^i^-lr 
hJ^f\^'X^i:imt^^tti-X'^:S>, 

^~-^8mm<r>m^=Fi sam^coi. oizmit^ti^mi 

[00871 ±j^<D^m<^mm(owiS,^-^ h^<j\^ym 
wi^zxtiii, x^—^8<7)xmm!nzm^mMi8i:m 
^ L . x^~^ 8 o 5 0 %w±x'mmm 1 8 
tcF*i^$ii^ i 0 izmm-^ ztizx<o . mi eiz^^t 

t:J:o izm^mn l S Sr^lt^Sr^^^^i; . x^ 

-^8 (mmxMf^c;)mitzmj?B^=F 1 3 t:mm-tx 

m^?:'J^^j:<-i-i,Zt:¥X'^h^ 
[00881 ZtHZ^ 0 , Alt5t 1 4*«@ErfeIC0SULit?g 

1^^^ 1 3 srjffis-rs c t tfzmB-r&mjmjmix^fv 
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1 4 

[00891 ttz. m-mM\8^mfii-thztizx>o 
^) m^tm 1 8 1& wstt i < c: t //T'g= s . 

[00901 mei,z:^micr>m^'y-( h^^ji^rmmc^m 

x'li. n^ff)x^'-^8ff)o*>. mmmi st/^i^ss.^ 
10 m/iMmi>zj^^$ti^\>'^mmfi. x^-^sco^m&m 
■h7^yt(r>jmi3[^(r)^mtzh^ *)wm^tix \>^^m 

izhtz-oxweumi 8iz[^^^tix\^tm^x'Si^. 

[009 1 1 ap*>06(t»22fscOX'><.— 9-8tCOV^T. 

■rtii>^m<r»i^m^^m^^zhti'oxm^fti 8a>4> 

[00921 m-yX. X^-- 9-80*«3fi^t^*5l> 
20 i;i6]c7)SUx;^vr?SB^iH^l 3#iff^ASt3t*iii}S-r 

x^ u~>izi5.m^ti^mzx^^m(r>^^im^ 
[00931 -e^T\ :^m<^mmizii\,^xii. mytm. 

^18i}^i^ii^i^l.tim^cr)X^~^8C0mm^i. X 

^-v8<r>mm<D-^mm^(^ 5 0 %^mt^i> ^ 1 j; 

i^Mk tTX;7y->'±-C<03>'h5XN(7)ia;S7t>» 

[00941 ^<r)m<nmmimzm 1 tcs^ t^nsfew?^ 

30 ®i:R«-CfeSOT\ |5I-^^■^$^#LT«gi«Bg^^lil& 
[00951 ia7t*^(7)?g^5>f h^NOP:/^ 

S(r)^(:.izm(^mm(r)mmcr)ms^(ommmmi:^-r. 
^mmtrimmx'it. &Vi<Dx^—>r8(Do-h-miji. m 
mco^miziyfz ^MMwm 1 8*><i>ti;^aj Lxmm.^ti 
x\>^i,mMX'$)^^^^-r, wt^i.ixtf, x^-^ 
8co^Myt<^mJ3^!^<7)m■^<^—mommlzti\,^x. x 
^~v8(Dtm:}]f^i>zmm.^wmi:m^ ttzmi^co 2 

40 7CJB4**«ji3taK«l 8lC^Tl*!^$itTBg|>filfi£i:-r 
[009 6 1 aiI*>ll4'23|C(?)X'^—9-8lCOl^T. l^-T 

1 <^mR 1 ffllcogiJrtiill 1 1 tdgf-rs^-Ji- (TiS 

^) *-'^J?8tci5-tot:ji^«i*tl 8;&-^>{i;^i^aiL.TV^ 

X. ^<^x^—^8(7)m<r>^ii^x'ii±mi,zhy:z'yxm^ 
mti8t,zif^^^tLX\>^^. 

[OOSlim-yX. X^-V8cr,Ttl&^^mi,zt5\,^ 
50 tet. Xi?y-y{cS^snS3fclci:4^<0??#*^ 



1 5 

[0 0 9 8] -e^T. -4mmmmizi5^\xii. x^- 
^mz±>fz *) i±7/.iii Lfzm^<r)my^m^:tj\tn(^ 50% 

[00991 mz. laStC^^Bgc^Jgn^H^^ W^/UV^ 

mco^ i^izi&comm(ommcomm<^m9^mmm^^^. 
~^si3<-^M^t,zhft*) . mmmis\,z^^^ixx\.^ 

[01001 ClcOJ^^m, X^—^8ifi^-m^t,Ziyti 
->Xm^lSMlS\,Z\f^^^in.X\^^htzi^. X'^-- »f8«0 

[01011 ±3*<?)«-ll56«OJgffifc43V^T{4. KStSO 

?i$a7>f h^'^jv'fmmzmmLtzm^xib^tiijK 
m.com.^y^ hf^)i'r^mzhwm(>z:^^ni:mm-t^ 

mMmt^j:hmMm3±.\izmmmmi i^m^^hx 

[ 0 1 0 2 1 -e LT , f^2<^m¥2 l.z^ifi^strhmm 
mfw. 1 oafls 1 i}^(>^^m^tii>m\.z2^<7^m% 

Si, HP*>l^2£0ffi«s2±t2^tt5tlS3e«6i:mii7>a^ 

1 (^-mmiizmmdmMLi t s-stHcfi^t-ri. i a (c. 

[ 0 1 0 3 1 :*:||Jgi^J^®-e<i, X'^-lfSOm 

1 comm 3 t=i$^sffl!i<7)ffi7!^\ m 1 <r>mm m±<Dmm 
mmsmizhK). :^^~-^8i±m\^mi icop^^^iYLx 
m 1 (7)mi^ 1 izmm^tix v> s , 
[01041 m^m^i:mfS.-t^mmm mmrnm) 5 

[0 1 0 51 -5- LT. C:«Ofi5jSlcJ;'5Sg2coS«i4coi'h 

1 eirmmv (.m9^n5) . ±^(^^mmii<^mmz 
x*)mi i:m&-t^mz^^ixx . ztif/m 

[01061 '^(/)m<7)mmt. m^(o^fm<r>^<7)m 
m<mmbmmxib&<^x\ m-w^^rnLxmrnmrn 
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[0107] :*:§llS6fjJi^S^:)?flia!?'f h^NVU^^^StciJ: 
/N'/Pr^gtciJl^T t . itJtSCtf 1 8fc J; 0 A9t3e 1 4 

^i6o r , :^^—9-8cr)mm(omm<omitzWii'a^ 1 

[01081 :^^mi±. jm^^^^:f3o!z<r>mmM'y 

10 »:lcs^-r. 01 oi.z^^WRc^m.^n'y^ h^^/i^r^so^ 

[01091 *S6ffi<7)j^®tct:j(,^t{i. Mi.{f;<f5XT' 
1 1 U^zmMMA 0 A%MS#i.. ^ 

9tM2 03&Jw;g$tL. :L<rymM\.zm\m:\ iimm.^ix 
xmi<nmwL3-hm^^ixx^^^ . ^lx. ^<7)ffii«ij^ 

1 l±Xz±M(7y^mkcr)jmtmm\.zW^(r>:^^~-^8 
tim^^lxx^h, -:ff. mx.li:^'^:xX'mm.^iv/::m 

20 zmi^mi 2t)WfS.$tixm2cr>ms.4tfimf5t.^ti^. 
[0 1 1 01 -eLT. ztii^miS(X/m2(oms.3. 4 
tiK ^(r>m\^mi 1 . 1 2m±i:nm^-^xns.^ti. 
:itii^(^mzimi)i^x^tixm^T- 9 

[0111] 2|s||J6t7)Jg®T'{i, lasfcRKtc, 

:^^—^r8ti^m^izi:>fz->xmmmi siz^n^^ti 

[0 112] ^tT. ytmmm27it. mum<. m 
30 imx\ i^m:m^ami^o 3 ymf>zii->xmm-^ z t 

[0113] mi<7ymw.3<mm^mizm^^tLtz. m. 
^m^f-^mm-h^mmm 2 7 « . m 1 <r>mw. 3 

[0 114 1'eLT. :i(r)mmzX^m2<DWSLA<7)9V 
mi}-^W^^1Xtzm^\iiV^ (ASt3t) 1 4*\ yfit^ali 
iim^L (01 "in 5 ) . ±a:<7)3K#m;S2 7Wi|tfllc7) 
40 ^mzi: *)mi<r>mSi3ayWmKMm2 0iziiK^XK 

m^tii>mzm^^tix . :iixifim2<DW&A^m\^x 
jfcai (Hi'+'i 9) ^tih. m-h'jtm^iL^iT^cr,u.m 

[01151 *SIM^0fl^®tct3V%Tt. B53^coT;5'T-'f 
mm 1 8 t::J: 1 4 S-ig^T. X'<— 9-80jg 

V ^ J: a tc-r -6 ^ 3&«T'& . m^o^Kjift^ffliiBl-^-* ^ t 
50 [01161 *IIJ6«^^<S«^)^»#a^*^ORjMM?8t 
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izm^T2^M(r>ytm.t ltc rt2 6 5rai^--s,. -eo [ o i 2 5 ] i^. zcr>mmzt5\,^x . Mm^m^trntfrm 

[01171 m^.2Ai}^i^)i!,m^tifzmi. mmwn x'^mzmmLfzmmmx'm!^i.xi,i:\K 

3t^^2 8-eTffM^fc$ii. PBS2 3tcAttL. ^ [0 1 26] ^fz. m^M<r>^ i^iizmmmthx ^ 

^'(tmm.m^b^j:'^xm^=7^ v^<>)vzrmm.2 5^Ait ^&^m^t:^im.■thMmx'm^Lx. i^^imza 

HP*>01iO»<£HBI**/bf5iU«CRT2 6^O3\SJ!glcJ: <II46TP B St:M-r:^Sr«S::i: , ClfOJi^ 

ofa^tzAO . i<7)3eiOAftf L/cMJ^«3e#®i2 7io [0127]$ ioti. mimam^imt lx^ 5Ka 

[0118] ^ixlci ^mMi'A^9t)mmzmp\^1x crmtWM^U^ ^ . r ^ttc i 0 . ASt3te^ 

^ t mmi,z . m 2 oawc 2 Ait Lfzmms^(Dy6ifip mnm^zAm Lxm^uft(7)msx'W}KRm Ltzm^m 

BS2 3XmA^ixX^2Aizm^. X^'y-V21 2(7)ai<sSrjit'CttJMLr. ^I|t7)??t= i^^ tl.^ i:*-' 

[ 0 1 1 9 ] <!: ^-c. ±j&<r)^mm(owm:\>i. mat mL<7mm(ommx^-m.^zmL lt . i 0 vmi,zmix 

mmrmm-^mmm^zi: •? j^^k Lfcigatfl^w 1 s i= j; 3t^Re±-r s ^ 1 3&*T'g= & . 

-5T«)«L5t*^ -eofl!lO«fiSc$-«ffl-rS i: tT'^ 20 [ 0 1 2 8 ] :i<ommzti\i^X , lSJRM±tCRItJK 

[01201 KItacOx -f ^^1^^ <03ajgS:± 0^<-r [0129] ifclc:. 12 1 2 t^^HB^T)?^^^ >f hvSVl^:?' 

^mtrr&mzii. ^mrm omtm^mK m^n^y ^a^^ h^^juymm.i>z}5\,^x. x^-- 9-2 9 ^mMn 

■i h^^fi'y^m(omzm^a(^^^mt$'±i>Tyu x 1 8m<7)mmmtiiiz^ <.mi <7)mm3m<Dmmmtii/b 

^com^.^m:hm±T^ h^m. m^^rum-t^^^x- ■^Kmisi^titzm'r-^'imkizmfii-t^ . ztuzj: 0 . 

m-^x. mtmmx<^^i:X^±^<t. ©nx mzmi<7)mL3mT. m^^comitzm^^i 3*<a 

^^^kSrueih-r s z t ifix'^ 30 i 0 .m-ox. ^mcon ^ (^mjm^nf^J: •? m 

[ 0 1 2 1 1 HP*) , igp^i^coffliom® LT . 3tKlt < =5:-5 . 

mimmnmmmtm.i±mmmcr>m^^ 2m<7>wm [ o 1 3 o i mmi<z, m^L^j:\.^ifim2<r>mi^2mm 

^mm Lfzmmi,z j: -^xmtmi^mm-^ . —9- 8 <r>±^<7m^'^mmmm;i.^mm^kx'ib s <s 

[ 0 1 2 2 1 Clixti J: 0 , ^m^tlK^l^flJKItJfe^ att $K-S. ^ i: *^'T'§ . 

<^3tR#l4«^sHcJ:-3t:Atf5tS:RStt. Alt3t2:i®lR [0131] II 1 3l,Z^?mf7im^^ ^ hysVL-r 

h^^]vymm.^<r>mk\,zs:^'mi<n^m^m±.-th^ 40 «sfe<?)?gfflco?«Bii5^ ^^^';^7■^ffi•e{4. ssiioafeK 

fc/ZT'^-s. 3m^zwik(r>:^^-^3oimm.vtz^.n^^^hm 

[ 0 1 2 3 1 *5t, m^miD^comcommt lx , m 2cr)mm4CD^t:mx.ii:^^—ir3 o<Dmt.<^sxht 

immx'^^mmmizf&uLx pbs i,zm^^\>m^i: txti <zbi,zx'o. mmm3 . 4 twtt/ii^i^x 

m.^<7)mmi}^mit^tii,i}\ :iixi,zMLxmx.iimm (7)&±miz:i.^—^3otm-mAx:m!fL-^ti. x^- 

<^mffu^-( h^'iji^fmmx'htni. ^crimm^mmizm -9-3 ocTymmti^^miiZhfz 1 8iz\f^^^tix 

Lxmtii^/i^i-x.^^irm^'^fzi^^m^m.innii: mm.^tix\>^i>, m-h. m^mmi 8t:x^-^3 0 1 

[ 0 1 2 4 1 fC > ±j£<D^(r>mm<7):f:iif)l^li. 18t x^~-vt i:mLLxm^-t^^timLx . 
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2 0 



[ 0 1 3 2 1 i^i. m^mm i s t x^-^s t^. m- 
[ 0 1 3 3 1 iisa. i^^mm<mmi,zt3\,^xit. a9# 

1 4 2 <7)a«t4 LTSttAflfr-l. J^COI ^ 

iznm LxmMzmfS.^tix\,^?,mfS.^mm lt t i lo 

[0 1 34] gp*>^OJ^fc. X^— 9-OSI2(7)^M 
ioaSgUJ: 07Jtt3e{iSBII*>^2ioa«[Mt;M^«?r^ 
tt, A9t3iS03tltt (C:O*|^T-{i7t^{i352«0ffi«lc*t 
UTm:5^|6i) fcilii:=5rHlcJ;-Sx^— 9-<0Bfiia^3teWi 

t^mzm(Mm^imLxm.h 2»:7cj^icov^-c . 

Ammii>zmxmmi:mfh utizx^. memmx-A 
mmm'^x, x^—i-i&mx'm^n^'Fcommti^titc 20 
mm'SrAmmtimm-^ z t izmm-rt^m(7)t?^^ srw 
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